INTRODUCTION
The mental foramen is located on the anterolateral aspect of the mandible, through which the mental nerve emerges, a somatic afferent sensory branch of the alveolar inferior nerve. This nerve plays an important role in procedures in this area, such as administration of local anesthesia and surgical intervention.
In general, a human has a pair of mental foramina, a single foramen on either side. However, when it is double or multiple, and smaller than the mental foramen, the additional foramen is termed accessory mental foramen (AMF) (Sisman et al., 2012) . An AMF foramen is reported to be rare, with prevalence ranging from 1.4 to 10% (Balcioglu & Kocaelli, 2009) . Bidimensional radiograph examinations, such as intraoral and panoramic radiographs, are limited and depend on the geometric projection of the structure (Mraiwa et al., 2003; Angelopoulos et al., 2008) , and can underestimate the presence or extension of this variation and are not entirely reliable for presurgical planning (Katakami et al., 2008) . Although panoramic radiography is generally the most common choice for presurgical planning, its limitations must be taken into consideration. AMFs are rarely observed with conventional radiography techniques, because the long axis of an AMF is generally less than 1.5 mm, and it is difficult to recognize this structure (Sisman et al.) .
With the recent marked progress in imaging modalities, nondestructive investigations should allow for precise observations, and tridimensional techniques can be very helpful for the detection of accessory foramina (Greenstein & Tarnow, 2006; Imada et al., 2012) . Cone Beam Computed tomography (CBCT) can help to obtain in-depth information on maxillofacial structures; particularly in the mandible; it is clinically significant to accurately identify the location of the mental foramen and AMFs (Igarashi et al., 2004) . Naitoh et al. (2009) and Katakami et al. classified accessory foramina according to their continuity with the mandibular canal. According to these reports, an AMF showing a connection with the mandibular canal, and some authors found an AMF using preoperative CBCT (Igarashi et al.) , with few reported cases of bilateral AMF.
The evaluations of AMF are clinically important in endodontic treatments and surgical procedures such as dental implant insertion, bone grafting and mandibular anterior segmented osteotomy (Sisman et al.) . The detection of AMFs may reduce the rates of haemorrhage, postoperative pain and paralysis risk in surgical procedures (Naitoh et al.) .
The purpose of this article is to present two cases with unilateral and bilateral AMFs seen on CBCT and discuss the relevance of this anatomical variation.
CASE REPORTS
Two patients were referred to the Department of Oral and Maxillofacial Radiology in the Faculty of Dentistry at Universidad de La Frontera for Cone-Beam Computed Tomography (CBCT) evaluation. First case was a 44-year-old female referred to evaluate the mandibular second right premolar root, and the second case was a 60-year-old man referred to evaluate the mandible, prior to possible insertion of dental implants. The intended areas for the implants were the mandible right and left premolars.
Reconstructed three-dimensional CBCT images revealed the presence of two openings in the cortical bone of the mandible in both cases. A reconstructed sagittal image showed that accessory openings leading to the buccal mandibular canal. The images demonstrated the presence of an obvious connection to the mandibular canal, confirming that the openings were an AMF.
A total of three AMFs were found on CBCT images; one case was unilateral (female patient), with one AMF on the right side (Fig. 1) , and one case was bilateral (male patient) (Fig. 2) .
The mean diameter measured on CBCT for the AMFs was 1.23 (±0.45) mm, and mean diameter of MF was 3.4 (±0.7) mm. The mean ratio between their diameters (AMF diameter/MF diameter) was 0.4. The mean vertical distance from the MF to the AMF was 3.3 (±1.5) mm, with the AMF located right above or distally to the MF (Table I) .
DISCUSSION
Anatomical variations in the mandible, in the form of accessory foramen located in the region surrounding the mental foramen and showing a connection with the mandibular canal is defined as AMF (Sisman et al.) , can cause complications in successful anesthesia and surgical procedures if not properly identified (Kaufman et al., 2000; Imada et al.) . The most accurate way to diagnose the presence of AMF is by visual inspection during dissection or by examination of dry mandibles (Singh & Srivastav, 2010) . However, this method is not applicable to patient management. This report demonstrates the presence of AMF, their diameter, distance to the MF, and location in relation to the MF and to teeth on CBCT images.
AMFs have been reported to be detected by macroscopic investigations on dry skulls, investigations with plane radiography (periapical and panoramic radiography), and computed tomography. As far as we are concerned, unbiased radiological interpretation of an AMF is possible on CBCT images since the disadvantages of low image quality, low magnification, and distortionare overcome. Some previous anatomic studies showed the occurrence of the AMF in 6.62-12.5% of cases (Hanihara & Ishida, 2001) . Imaging modalities that provide non invasive tridimensional data of sections of the human body have enhanced new studies on anatomic features and variations, contributing to safer presurgical planning (Suazo et al., 2011) . On previous CT or CBCT, AMF presence ranged from 2% to 10.7% (Katakami et al.; Naitoh et al.; Sisman et al.) . In our cases, AMF could not be detected on panoramic view of CBCT (Imada et al.) .
Our data study (mean MF and AMF, AMF/MF ratio, vertical and horizontal position), comparing with cadaveric and others CBCT examinations show similar results (Imada et al.) , without gender differences (Balcioglu & Kocaelli) . The mean diameter of AMF in this study was 0.93 mm, consistent with the previous study that reported a mean diameter of 0.8-1.5 mm. The mean long axis of the AMF ranged from 0.8-1.7 mm, in accordance with previous CTbased studies (Sisman et al.) , and the mean long axis was found to be 1.23 (SD 0.45) mm. The ratio between diameters of ipsilateral foramina (AMF/MF) was 0.4, showing that AMF was significantly smaller than MF, hence, discriminating between them was not difficult. Previous studies have reported AMF diameters equal to or greater than half of the MF diameter in 37% of cases, with the maximum AMF/MF ratio reaching 0.99, meaning that in some cases, the AMF had virtually the same diameter as the MF (Oliveira-Santos et al., 2011) . The mean diameter of MF found on our study, was 2.34 mm, consistent with the results of anatomical studies that found the mean diameter to range from 2.38-2.64 mm (Oguz & Bozkir, 2002) , always greater than AMF.
In the cases reported here, two AMF were located under the second premolar. This finding is consistent with the findings of previous study in which the highest percentage (42.3%) of AMF were found under the second premolar (Balcioglu & Kocaelli) . The position found in the bilateral case coincides with the most frequently reported, in the distal region of mental foramen (frequency of 41%), while the upper position, found unilaterally, reached a frequency of 6%. Bilateral AMFs are rare and have been described in 6-8% of the cases of presence of AMF, corresponding to approximately 0.53% of total population (Katakami et al.; Oliveira-Santos et al.) The presence of AMF may be explained because it seems that mandibular neurovascularization may show historic variation comparing human Neolithic, Medieval and 19-20th century mandible samples showing that neurovascularization is becoming more complex over time (Liang et al., 2009) Table I . Diameter of accessory mental foramina (AMF) and mental foramen (MF), AMF/MF diameter ratio and distance, and description about AMF location related to MF and to the teeth observed on cone-beam computed tomography (CBCT) images.
development, the mental foramen is incomplete until the 12th gestational week, when the mental nerve separates into several fasciculi at that site, suggesting that separation of the mental nerve earlier than the formation of the mental foramen could be a reason for the AMF formation (Naitoh et al.) .
In patients presenting accessory innervation due to presence of AMF, anesthetic failure is expected to occur in 10-20% of cases if only the inferior alveolar nerve is blocked (Boronat Lopez & Penarrocha Diago, 2006) , and reports of neurosensory disturbances during surgical procedures involving the mandible are not rare. Sensory dysfunction due to nerve damage can occur if the inferior alveolar nerve, mental nerve or its accessory branches are damaged (Greenstein & Tarnow) . Therefore, an AMF and its potential variations may give way to important neurovascular anatomic structures, and their detection is fundamental to safe and successful surgical procedures.
If the AMF cannot be clearly identified on panoramic radiographs, a CBCT should be utilized to determine the existence, extent and location of the AMF (Fuakami et al., 2011; Thakur et al., 2011) , and it is the best tool in order to avoid neurovascular complications during dental implant and bone graft placement, regional anesthesia, surgical correction of jaw deformities and periapical surgery, and probability of the existence of an accessory mental foramen should be kept in mind in dentistry (Balcioglu & Kocaelli) .
CONCLUSION
The results of this report demonstrate that CBCT is a useful tool for the anatomic assessment of the MF region and particularly in the detection of AMF. It is essential to be aware of the possibility of these anatomical variations already when planning surgery and when viewing the pre-operative radiological examination.
